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doi:10.1016/j.jtcvs.2007.04.030bjectives: Benign bronchoesophageal fistula is a rare complication resulting from
arious diseases. The objectives of the study are to report our surgical experience in
atients with benign bronchoesophageal fistulas and to evaluate the long-term
esults of surgical management.
ethods: Between 1995 and 2005, a total of 14 patients (mean age, 52.5 years;
ale/female  6:8) underwent operations for benign bronchoesophageal fistulas.
he etiology of the fistulas included traction esophageal diverticula in 7 patients and
uberculous lymphadenopathy in 6. Primary repair of the fistula was performed in all
atients and a concomitant lobectomy in 6.
esults: There was no in-hospital mortality. Postoperative complications occurred
n 1 patient (empyema resulting from a leakage at the repair site). Postoperative
sophagography revealed a leakage at the repair site in 1 patient. There was 1 late
eath with a mean follow-up of 43.9 months. The cause of death was aspiration
neumonia resulting from recurrent fistula. Two of 8 patients who did not undergo
lobectomy had persistent bronchiectasis, whereas none of those who underwent a
oncomitant lobectomy had any recurrent pneumonia or bronchiectasis. The overall
urvival was 100% at 5 years and the mean survival time was 124 months (95%
onfidence interval, 106.5-142.2 months).
onclusions: We conclude from these data that early detection and definitive
urgical repair of benign bronchoesophageal fistulas can yield high success rates
ith excellent early outcomes and good long-term results.
ost bronchoesophageal fistulas (BEFs) result from locally advanced bron-
chogenic or esophageal malignant disease, and BEFs of benign origin are
rare. Because the clinical course tends to be both insidious and nonspe-
ific in patients with benign BEFs, it is difficult to make a correct diagnosis before
EFs develop secondary complications such as aspiration pneumonia or chronic
ronchitis. Therefore, it is important to suspect the possibility of BEF when a patient
resents with unexplained persistent cough. Once a diagnosis of BEF is appropri-
tely established, surgical treatment is considered definitive, leading to successful
utcomes. However, there have been few reports concerning surgical treatment of
EFs and the long-term results. The objectives of this study are to report our
urgical experience in patients with benign BEFs and to evaluate the long-term
esults of surgical management in this potentially devastating disease.
atients and Methods
atients Selection
amsung Medical Center is one of the largest tertiary referral hospitals in Korea, with
pproximately 1500 general thoracic operations annually. Between January 1995 and De-
ember 2005, a total of 16 consecutive patients underwent operations for BEFs at our
nstitution. Of those, 2 patients had BEF resulting from esophageal cancer and these were
xcluded from the study. The remaining 14 patients had benign etiologies. The medical
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TSecords were retrospectively reviewed to evaluate the clinical
haracteristics, operative findings, postoperative courses, and long-
erm results. This study was reviewed and approved by the Insti-
utional Review Board of the Sungkyunkwan University.
linical Characteristics
ean age was 52.5 14.2 years (range, 26-78 years). Six patients
ere male and 8 female. The etiology of the BEFs was primary
ediastinal inflammation in all patients except in 1 case of un-
nown cause. Seven patients had traction diverticula, which were
ostly caused by mediastinal granulomatous inflammation such as
uberculosis. In 6 patients, tuberculous mediastinal lymphadenop-
thy was identified, on the basis of a history of tuberculosis,
perative findings (enlarged mediastinal lymph nodes), or patho-
ogic findings (caseating necrosis).
Most patients had a severe cough exacerbated by swallowing
iquids (n  5) and also reported unexplained productive cough
n  5), hemoptysis (n  3), and chest pain (n  1). Eleven
78.6%) patients had persistent symptoms that remained undiag-
osed for variable periods (3 months-20 years). Six (42.9%) pa-
ients had initially sought medical attention elsewhere and were
iven presumptive diagnoses such as pneumonia (n  2), bron-
hiectasis (n  1), pulmonary tuberculosis (n  1), lung cancer
n  1), and gastroesophageal reflux (n  1). All patients under-
ent at least one or two diagnostic tests, including esophagogra-
hy, esophagoscopy, examination with a flexible bronchoscope,
nd computed tomography to confirm the presence of fistula and to
valuate its anatomic features. Esophagography confirmed BEFs in
ll cases, whereas some of the esophagoscopic (n  2) and
ronchoscopic findings (n  6) failed to reveal BEFs. The sensi-
ivity of esophagography, esophagoscopy, and bronchoscopy was
00%, 75%, and 40%, respectively (Table 1). Ten patients (71
ad complications resulting from fistulas, such as aspiration pneu-
onia (n  6) and bronchiectasis (n  4). The clinical character-
stics of these patients are shown in Table 2.
urgical Technique
ll operations were performed on an elective basis to stabilize the
atients, with adequate nutritional support and intensive control of
Abbreviations and Acronyms
BEF bronchoesophageal fistula
ABLE 1. Comparison of the sensitivity among esophagog-
aphy, esophagoscopy, and bronchoscopy in detecting
EF
Esophagography Esophagoscopy Bronchoscopy
o. of patients
examined
14 8 10
rue positive (No.) 14 6 4
alse positive (No.) 0 2 6
ensitivity (%) 100 75 40EF, Bronchoesophageal fistula. B
12 The Journal of Thoracic and Cardiovascular Surgery ● Augunfection preoperatively. Total parenteral nutrition (n  2) and
eeding gastrostomy (n  2) were used in 4 patients. Every effort
as made to eliminate the fistulas and to preserve the physiologic
assage in a single stage. All operations were performed through
right posterolateral thoracotomy except in 1 case in which a left
ower lobectomy was planned. After the fistula was carefully
xposed and divided, the bronchus was primarily repaired with
nterrupted 3-0 or 4-0 silk or Vicryl (Ethicon, Inc, Somerville, NJ)
utures and the esophagus was closed with 2 layers of 3-0 or 4-0
ilk sutures. A surgical stapling device was used in 9 patients. A
edicled vascularized buttress using the parietal pleura was inter-
osed between the bronchus and the esophagus in 3 patients. In the
emaining 11 patients, a pedicled buttress using viable tissue was
ot used. Six (42.9%) patients underwent a concomitant lobec-
omy, including right lower lobectomy in 3, right middle lobec-
omy in 1, right middle and lower lobectomy in 1, and left lower
obectomy in 1.
natomy of Fistula
perative findings showed that the course of the fistula tract was
iverse (Table 3). The most common tract (6/14 patients) was
ABLE 2. Patient characteristics
Characteristic No. (%)
Age (y, mean SD) 52.5 14.2
Gender
Male 6 (43)
Female 8 (57)
Etiology of fistula
Esophageal diverticulum 7 (50)
Tuberculous lymphadenopathy 6 (43)
Unknown 1 (7)
Secondary complication
Pneumonia 6 (43)
Bronchiectasis 4 (29)
Initial misdiagnosis
Pneumonia 2 (14)
Bronchiectasis 1 (7)
Pulmonary tuberculosis 1 (7)
Lung cancer 1 (7)
Gastroesophageal reflux 1 (7)
ABLE 3. The course of the fistulous tract in BEF
No.
Bronchus
Right lower lobe 6
Bronchus intermedius 3
Right main stem 2
Right middle lobe 1
Left lower lobe 2
Esophagus
Midthoracic 8
Lower thoracic 6EF, Bronchoesophageal fistula.
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G
TShe right bronchial tree to the distal esophagus (below 28 cm from
he incisors). The site of airway entry entailed the right lower lobe
ronchus in 6 patients, the bronchus intermedius in 3, the right
ain stem bronchus in 2, the right middle lobe bronchus in 1,
nd the left lower lobe bronchus in 2. The fistula drained into
he distal esophagus in 8 patients and midesophagus in 6. The
iameter of the fistula was documented in 10 patients and
anged from 5 mm to 3 cm (14.0  8.1 mm). The length of the
stula was recorded in 6 patients and ranged from 10 mm to 4
m (24.2  11.1 mm).
ostoperative Management and Follow-up
ll but 1 patient were extubated immediately after the operation.
he patient who received a repeat thoracotomy remained intubated
or 66 hours postoperatively because of increased pulmonary se-
retions. Patients were reassessed by esophagography 3 or 4 days
fter the operation and their oral intake was resumed thereafter.
ine (64.3%) patients were discharged home within 7 days. The
edian postoperative length of stay was 7 days (mean, 11.9 days;
ange, 5-58 days).
Follow-up was complete for all patients and the mean follow-up
as 43.9 46.5 months (range, 3–136 months). Descriptive statistics
ncluded the mean and standard deviation for continuous variables
nd frequencies and percentages for categorical variables. Late out-
omes were analyzed with the Kaplan–Meier method.
esults
here was no in-hospital mortality. Postoperative compli-
ations occurred in 1 patient. The patient had previously
ndergone a right lower lobectomy for bronchiectasis, and a
stula developed between the right middle lobe bronchus
nd the midesophagus owing to traction esophageal diver-
iculum. On postoperative esophagography, she had a leak-
ge at the repair site, which subsequently resulted in empy-
ma. She underwent a successful repair of the leakage with
n omental pedicled flap on postoperative day 7. Except in
his patient, there was no leakage at the repair site on
ollow-up esophagography.
All patients have been followed up from 3 months to 11
ears. There was 1 late death, occurring in the patient in
hom a leakage developed at the repair site. The fistula
ecurred in this patient 9 years after the initial operation,
nd then she died of respiratory failure resulting from
spiration pneumonia. Except in this case, no recurrences
f fistulas were observed during the follow-up period.
wo of 8 patients who did not undergo a lobectomy had
ersistent bronchiectasis, whereas none of those who
nderwent a concomitant lobectomy had any recurrent
neumonia or bronchiectasis. No patients reported hav-
ng dysphagia after repair of the fistula during follow-up.
he overall survival was 100% at 5 years and the mean
urvival time was 124 months (95% confidence interval,
06.5–142.2 months). Postoperative results are summa-
ized in Table 4. p
The Journal of Thoraciciscussion
EF is a rare complication resulting from various diseases.
t has been known that most BEFs in the adult population
evelop as a result of locally advanced esophageal or bron-
hogenic malignancy.1 A recent review of BEFs at Mas-
husetts General Hospital found that, in more than 40 years,
 total of 228 cases were seen.1 Benign causes made up on
% of all cases. Because a malignant fistula in itself sug-
ests that a tumor has already invaded adjacent structures,
urgical treatment has been considered only in highly se-
ected cases. The development of self-expanding metallic
tents has provided a new palliative option, and surgical
ypass is currently rarely indicated.2 We had 2 cases 
alignant BEFs managed surgically at our institution from
995 to 2005, and they were excluded from our study.
However, BEFs could also develop from benign etiolo-
ies such as infection, trauma, and esophageal diverticulum,
lthough they have been rarely reported so far1,3-9 Since
eiderich10 first demonstrated a fistula between the ri
ain stem bronchus and the esophagus in 1916, only about
20 cases of benign BEF have been published in the world
iterature.1 Even the largest single institutional series -
orted by Braimbridge and Keith11 in 1965 included 3 cas
rom their own experience and 20 cases that had been
eleased in the literature until that time. Recently, Mangi
nd associates1 reviewed their surgical experience with b-
ign BEF in 13 patients between 1960 and 2001. In our
tudy, we encountered 14 cases of benign BEFs treated
urgically from 1995 to 2005. To our knowledge, this is one
f the largest single institutional series regarding surgical
epair of benign BEFs. BEFs were most commonly caused
y mediastinal granulomatous inflammation such as tuber-
ulosis. This suggests that the etiology of the BEFs in our
tudy population might be related to the higher incidence of
uberculosis in our country.
Given the rarity of benign BEFs, it is not surprising that
ost patients are initially given the incorrect diagnosis,
uch as community-acquired pneumonia or chronic bron-
hitis. Mangi and associates1 reported that 5 patients we
iven the presumptive diagnosis of adult-onset asthma or
ABLE 4. Postoperative results after repair of BEF
Median length of stay (d) 7
Follow-up duration (mo) 43.9 46.5 (3–136)
Early morbidity
Leakage at the repair site 1
Empyema 1
Late morbidity
Fistula recurrence 1
Recurrent bronchiectasis 2
Late mortality 1
EF, Bronchoesophageal fistula.rolonged postinfectious bronchitis among 9 patients who
and Cardiovascular Surgery ● Volume 134, Number 2 413
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TSresented with a chronic cough. In our experience, 6 pa-
ients were misdiagnosed with other pulmonary diseases or
astroesophageal reflux. Making a prompt diagnosis in pa-
ients with benign BEFs is challenging because the clinical
ourse tends to be both insidious and nonspecific. The need
or definitive repair is often unnecessarily delayed, leading
o the development of potentially life-threatening conditions
uch as aspiration pneumonia. Kim and colleagues8 showed
hat the duration of symptoms ranged from 5 to 30 years in
heir study of congenital BEF, and pulmonary resection was
equired owing to secondary complications in 8 of 13 pa-
ients. In our series, we observed that 8 patients had persis-
ent symptoms for more than a year, 20 years being the
ongest. Ten patients had complications resulting from fis-
ulas, and of these, 6 eventually needed a simultaneous
ulmonary resection.
Accordingly, given the rarity as well as the insidious
spects of BEFs, it is of great importance to suspect the
ossibility of BEF when patients present with inexplicable
ymptoms. The initial diagnosis should be questioned in any
atient who has an unexplained persistent cough and further
valuation pursued when symptoms fail to improve after
stablished medical therapy. Although various diagnostic
odalities are available and complementary to each other,
arium esophagography is regarded as the most sensitive
nd definitive tool of diagnosis in comparison with endo-
copic procedures.5,9 In our study, we noticed that some
he esophagoscopic and bronchoscopic findings failed to
eveal the fistula, whereas esophagography discovered it in
ll cases. Although it is difficult to show the statistically
ignificant difference owing to the limitations of sample
ize, esophagography was more sensitive than esophagos-
opy or bronchoscopy.
Once a BEF is confirmed, early surgical intervention is
onsidered definitive, resulting in successful outcomes.
any authors have advocated early and definitive surgical
epair, and promising results have been obtained in previous
tudies. Mangi and associates1 reported that in-hospita
ortality occurred in 2 (15.4%) patients after they con-
ucted 13 operations for BEF. In our experience, no in-
ospital mortality occurred and there was only 1 late death
uring follow-up. These excellent outcomes can be attrib-
ted in part to the relatively good preoperative functional
tatus of the study population. Another possible reason for
ur success is the low threshold to perform a lobectomy
hen necessary. It is likely that many surgeons would
ttempt to save a lobe whenever possible, but we performed
concomitant lobectomy in nearly half of the patients. This
ight have decreased the pulmonary complication rate,
hich led to excellent early results. Furthermore, the long-erm data showed that a concomitant lobectomy also de-
1
14 The Journal of Thoracic and Cardiovascular Surgery ● Augureased the chances of recurrent pneumonia or bronchiec-
asis, which may have occurred if the lobe had been saved.
In general, it has been suggested that a pedicled vascu-
arized buttress is required to reinforce the repair and sep-
rate the bronchus from the esophagus in the surgical treat-
ent of BEFs. Interestingly, however, we did not use any
edicled buttress in 11 patients because we thought that it
as not needed. Despite omission of this procedure, we
chieved successful outcomes regarding repair of the fistula
ompared with the past reports. It can be speculated that
nterposition of viable tissue might not be routinely required
o long as a diseased lobe is resected and there is no active
nflammatory process.
In summary, because the BEF of benign etiology is both
are and insidious, it is difficult to make a correct and
rompt diagnosis before secondary complications occur.
arly detection of the fistula can be guaranteed by suspect-
ng the possibility of it when the clinical characteristics are
ncompatible with the initial diagnoses. After the diagnosis
s confirmed, early and definite surgical intervention with
eticulous exposure of the fistula, division or resection of
t, and primary repair of the bronchus and the esophagus is
he treatment of choice. When a diseased lobe is identified,
concomitant lobectomy might be helpful to prevent pul-
onary complications. We conducted the surgical manage-
ent of benign BEF and obtained satisfactory outcomes in
omparison with previous reports.
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